NF-kappaB is a key mediator of cerebral aneurysm formation.
Subarachnoid hemorrhage caused by the rupture of cerebral aneurysm (CA) remains a life-threatening disease despite recent diagnostic and therapeutic advancements. Recent studies strongly suggest the active participation of macrophage-mediated chronic inflammatory response in the pathogenesis of CA. We examined the role of nuclear factor-kappaB (NF-kappaB) in the pathogenesis of CA formation in this study. In experimentally induced CAs in rats, NF-kappaB was activated in cerebral arterial walls in the early stage of aneurysm formation with upregulated expression of downstream genes. NF-kappaB p50 subunit-deficient mice showed a decreased incidence of CA formation with less macrophage infiltration into the arterial wall. NF-kappaB decoy oligodeoxynucleotide also prevented CA formation when it was administered at the early stage of aneurysm formation in rats. Macrophage infiltration and expression of downstream genes were dramatically inhibited by NF-kappaB decoy oligodeoxynucleotide. In human CA walls, NF-kappaB also was activated, especially in the intima. Our data indicate that NF-kappaB plays a crucial role as a key regulator in the initiation of CA development by inducing some inflammatory genes related to macrophage recruitment and activation. NF-kappaB may represent a therapeutic target of a novel medical treatment for CA.